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HEAD-MOUNTED DISPLAY

TECHNICAL FIELD

[0001] The present disclosure relates to a head-mounted
display.

BACKGROUND ART
[0002] In recent years, head-mounted displays (HMDs)

have been developed. The head-mounted display is worn on
the head of a user in use. Examples of the head-mounted
displays include a head-mounted display to be worn on the
user’s head via a wearing unit such as a head band, a
glasses-type head-mounted display to be supported by the
nose and ears of a user, and the like.

[0003] Some of the head-mounted displays include a
wearing unit provided with a mechanism for adjusting the
length of the wearing unit, for example. Such a head-
mounted display allows the user to adjust the length of a
wearing band to the size of the user’s head. This makes it
possible to stably wear the head-mounted display on the
user’s head. For example, PTL 1 listed below discloses a
head-mounted display provided with a wearing band. The
length of the wearing band is adjustable by a locking
mechanism provided on the wearing band.

CITATION LIST

Patent Literature

[0004] PTL 1: WO 2016/136657
SUMMARY OF THE INVENTION
Problems to be Solved by the Invention
[0005] However, the above-described locking mechanism

provided on the head-mounted display disclosed in PTL 1
has a complicated structure. Therefore, a user interface is
also complicated, and sometimes a user feels that adjustment
of the length of the wearing band is cumbersome.

[0006] Accordingly, the present disclosure proposes a
head-mounted display that provides comfortable wearability
and higher convenience for the user.

Means for Solving the Problem

[0007] According to the present disclosure, there is pro-
vided a head-mounted display including: a front block that
supports a display unit to be disposed in front of an eye of
a user; a rear block that is to be disposed on a back side of
a head of the user; and a plurality of elastic bodies that
extends along a belt for linking the front block to the rear
block. Each of the plurality of elastic bodies has one end that
is fixed to the belt and another end that is fixed to a
predetermined position in the rear block.

[0008] According to the present disclosure, each of the
plurality of elastic bodies is fixed to the belt at one end and
is fixed to a predetermined position in the rear block at
another end with being stretched. This makes it possible to
change the size of the head-mounted display.
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Effects of the Invention

[0009] As described above, according to the present dis-
closure, it is possible to provide the head-mounted display
that provides comfortable wearability and higher conve-
nience for the user.

[0010] Itis to be noted that the above-described effects are
not necessarily limitative. In addition to or in place of the
above effects, there may be achieved any of the effects
described in the present specification or other effects that
may be grasped from the present specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a perspective view of a head-mounted
display according to an embodiment of the present disclo-
sure.

[0012] FIG. 2 is a schematic diagram for describing a
configuration of the head-mounted display according to the
embodiment.

[0013] FIG. 3 is a schematic diagram for describing a
structure of an adjustment mechanism according to the
embodiment.

[0014] FIG. 4 is a schematic diagram illustrating the
structure of the adjustment mechanism according to the
embodiment.

[0015] FIG. 5 is a schematic diagram illustrating a cross
section of the adjustment mechanism according to the
embodiment, the cross section being taken along a plane
parallel to a ZX plane.

[0016] FIG. 6 is a graph illustrating an example of a
stress-strain relationship of rubber used as elastic bodies.
[0017] FIG. 7 is a schematic diagram for describing a
method of designing the adjustment mechanism according to
the embodiment.

[0018] FIG. 8 is a graph illustrating a load-extension
relationship of an elastic body having a large Young’s
modulus.

[0019] FIG. 9 is a graph illustrating a load-extension
relationship of an elastic body having a small Young’s
modulus.

[0020] FIG. 10 is a schematic diagram illustrating a struc-
ture of a pad member according to the embodiment.
[0021] FIG. 11 is a schematic diagram illustrating a struc-
ture of a pad member provided with projections whose
position or structure is different according to the embodi-
ment.

[0022] FIG. 12 is a schematic diagram illustrating a struc-
ture of a pad member provided with a projection whose
position or structure is different according to the embodi-
ment.

[0023] FIG. 13 is a schematic diagram illustrating cross
sections of the pad members according to the embodiment,
the cross sections being taken along a line A-A of FIG. 10.
[0024] FIG. 14 is a schematic diagram for describing
shapes of the projections according to the embodiment.

MODES FOR CARRYING OUT THE
INVENTION

[0025] Hereinafter, preferred embodiments of the present
disclosure are described in detail with reference to the
appended drawings. It is to be noted that, in the present
specification and drawings, repeated description is omitted
for components substantially having the same functional
configuration by assigning the same reference numerals.
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[0026] It is to be noted that, the description is given in the
following order.

<1. Configuration of Head-Mounted Display>
<2. Configuration of Adjustment Mechanism>
<3. Design of Adjustment Mechanism>

<4. Pad Member>

<5. Conclusion>

1. CONFIGURATION OF HEAD-MOUNTED
DISPLAY

[0027] First, with reference to FIG. 1 to FIG. 3, a con-
figuration of a head-mounted display 10 according to the
present disclosure is described. FIG. 1 is a perspective view
of'the head-mounted display 10 according to an embodiment
of the present disclosure. FIG. 2 is a schematic diagram for
describing the configuration of the head-mounted display of
the head-mounted display 10 according to the present
embodiment. FIG. 2 illustrates an internal space of a rear
block 300. FIG. 3 is a schematic diagram for describing a
structure of an adjustment mechanism 200 according to the
present embodiment.

[0028] The head-mounted display 10 according to the
present embodiment is mounted on the head of a user in use.
The head-mounted display 10 includes a front block, a rear
block, and a plurality of elastic bodies. The front block
supports a display unit to be disposed in front of the eyes of
the user. The rear block is to be disposed on a back side of
the user’s head. The plurality of elastic bodies extends along
belts that links the front block to the rear block. As described
later, each of the plurality of elastic bodies has one end that
is fixed to the belt and another end that is fixed to a
predetermined position in the rear block. For example, as
illustrated in FIG. 1, the head-mounted display 10 may
include a front block 100, a first belt 210, a second belt 220,
and the rear block 300. The head-mounted display 10 is
worn on the user’s head, for example, in a state in which the
user’s head is surrounded by the front block 100, the first
belt 210, the second belt 220, and the rear block 300.
[0029] In the following description, a direction in which
the front block 100 and the rear block 300 of the head-
mounted display 10 are disposed to sandwich the user’s head
is referred to as an X-axis direction. Here, a direction from
the front block 100 to the rear block 300 along the X-axis
direction is deemed to be a positive direction of the X axis.
In addition, two respective directions that are orthogonal to
each other in a plane perpendicular to the X-axis direction
are referred to as a Y-axis direction and a Z-axis direction.
In this case, the Z-axis direction is a direction corresponding
to the height of the user.

[0030] The front block 100 is disposed in such a manner
that the user’s head is sandwiched between the front block
100 and the rear block 300 in a front-rear direction. The front
block 100 supports a display unit 110 for displaying various
kinds of images and information for the user. In addition, the
front block 100 includes a front pad 120 to be disposed on
a user’s head side (the X axis positive direction side) for
supporting the user’s head. In addition, the front block 100
includes a substrate (not illustrated) related to the display
unit 110 therein.
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[0031] The display unit 110 is supported by the front block
100 in such a manner that the display unit 110 is positioned
in front of the eyes of the user. The display unit 110 has a
function of displaying various kinds of images and infor-
mation for the user. The display unit 110 may be a trans-
parent display or a non-transparent display. The transparent
display does not block the field of view of the user in a state
in which no image is displayed. In addition, the display unit
110 may be disposed in front of both of the eyes of the user
or one of the eyes of the user. The front block 100 may
include a camera (not illustrated) for capturing an image of
the field of view of the user corresponding to a direction of
a face of the user who is wearing the head-mounted display.
[0032] The front pad 120 is disposed on the user’s head
side of the front block 100 so as to abut on the user’s head.
The front pad 120 includes, for example, foamable resin.
Specifically, foamable urethane resin may be used. It is to be
noted that material used for the front pad 120 is not limited
to the foamable urethane resin. It is also possible to use felt,
rubber, or polyester fiber.

[0033] The first belt 210 links one end of the front block
100 to an end of the rear block 300 corresponding to the one
end of the front block 100. Specifically, as illustrated in FIG.
1, the first belt 210 extends from a first side end 101 of the
front block 100 in the rear direction (X-axis direction), and
the first belt 210 extending in the rear direction is coupled to
a first side end 301 of the rear block 300. For more details,
the first belt 210 extending from the first side end 101 in the
rear direction further extends from the first side end 301 of
the rear block 300 into the internal space of the rear block
300. In addition, as illustrated in FIG. 3, the first belt 210 is
provided with a first protrusion 211 (described later), for
example. The first protrusion 211 is provided at an end of the
first belt 210 on a surface opposite to a surface on the user’s
head side. In addition, the first belt 210 is provided with a
second protrusion 212 (described later). The second protru-
sion 212 is provided at a predetermined position on the
surface of the first belt 210 opposite to the surface on the
user’s head side.

[0034] The second belt 220 links another end of the front
block 100 and another end of the rear block 300 so as to be
opposed to the first belt 210. Specifically, as illustrated in
FIG. 1, the second belt 220 extends from a second side end
102 of the front block 100 in the rear direction. The second
side end 102 is positioned on the opposite side from the first
side end in the Y-axis direction. The second belt 220
extending from the second side end 102 in the rear direction
is coupled to a second side end 302 of the rear block 300. For
more details, the second belt 220 extending from the second
side end 102 in the rear direction further extends from the
second side end 302 of the rear block 300 into the internal
space of the rear block 300. In addition, as illustrated in FIG.
3, the second belt 220 is provided with a third protrusion 221
(described later), for example. The third protrusion 221 is
provided at an end of the second belt 220 on a surface
opposite to a surface on the user’s head side. In addition, the
second belt 220 is provided with a fourth protrusion 222
(described later). The fourth protrusion 222 is provided at a
predetermined position on the surface of the second belt 220
opposite to the surface on the user’s head side.

[0035] As illustrated in FIG. 3, the adjustment mechanism
200 for adjusting the size of the head-mounted display 10
includes the first belt 210, the second belt 220, a first elastic
body 230, a second elastic body 240, a rail 250, and a rail
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cover 260 (described later). The first belt 210 and the second
belt 220 are slidable on the rail 250 (described later). In
addition, as described later, the first elastic body 230 and the
second elastic body 240 are also slidable on the rail 250.
[0036] As illustrated in FIG. 2, the first belt 210 and the
second belt 220 support a cable 400. The cable 400 couples,
for example, the substrate related to the display unit 110 to
a substrate for controlling operation of the head-mounted
display 10. The substrate related to the display unit 110 is
provided in the internal space of the front block 100. The
substrate for controlling operation of the head-mounted
display 10 is provided in the internal space of the rear block
300. In addition, each of the first belt 210 and the second belt
220 may be provided with a belt cover that covers the cable
400. For example, a first belt cover 214 may be disposed so
as to fit the first belt 210. In addition, for example, a second
belt cover 224 may be disposed so as to fit the second belt
220. It is to be noted that the method of attaching the first
belt 210 and the second belt 220 is not limited thereto as long
as the front block 100 and the rear block 300 are linked and
the front block 100, the first belt 210, the second belt 220,
and the rear block 300 are worn on the user’s head.
[0037] Itis possible to manufacture the first belt 21 and the
second belt 220 through various known methods by using
various known materials. For example, the first belt 21 and
the second belt 220 may be manufactured through injection
molding by using thermoplastic resin as the material.
[0038] The rear block 300 is disposed on the back side of
the user’s head. The rear block 300 includes a rear pad 310
to be disposed on the user’s head side for supporting the
user’s head. The rear block 300 may include the rail 250.
The rail 250 may be provided in the internal space of the rear
block 300, for example. In addition, the rear block 300 may
further include a rail cover that is opposed to the rail across
at least the belt or any of the plurality of elastic bodies, the
rail cover defining an amount of elongation of the elastic
body. For example, as illustrated in FIG. 3 to FIG. 5, the rear
block 300 includes the rail cover 260 that is opposed to the
rail 250 across at least any of the first belt 210, the second
belt 220, the first elastic body 230, or the second elastic body
240.

[0039] Examples of the material for the rear block 300
may include resin material, metal material, and the like.
Specifically, polycarbonate, acetylcellulose, aluminium
alloy, titanium alloy, metal-material stainless steel, or the
like may be used.

[0040] In addition, as described above, the substrate (not
illustrated) that controls operation of the head-mounted
display is provided in the internal space of the rear block
300. The substrate provided in the internal space of the rear
block 300 is coupled to the substrate provided in the internal
space of the front block 100 via the cable 400. For example,
as illustrated in FIG. 2, the rear block 300 may be provided
with a fixing member 410 disposed at a predetermined
position. It is possible for the fixing member 410 to fix a
portion of the cable 400 in such a manner that the cable 400
is prevented from sagging in the internal space of the rear
block 300. For example, the fixing member 410 may be
attached to the first belt 210 and the second belt 220.
Specifically, for example, the fixing member 410 may be
attached to the first protrusion 211 and the third protrusion
221 illustrated in FIG. 3 and FIG. 4.

[0041] The rear pad 310 is disposed on the user’s head side
of the rear block 300 so as to abut on the user’s head. The
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rear pad 310 includes, for example, foamable resin. Specifi-
cally, foamable urethane resin may be used. It is to be noted
that material used for the rear pad 310 is not limited to the
foamable urethane resin. Felt, rubber, or polyester fiber may
be used.

[0042] In addition, the rear pad 310 is provided with a
projection 320 on its opposing surface to be opposed to the
back side of the user’s head. The projection 320 abuts on the
user’s head in a region other than a region corresponding to
a backmost part of the user’s head. Details of the rear pad
310 are described in <4. Pad Member> later. It is to be noted
that, the rear pad 310 corresponds to the “pad member”
according to the present disclosure.

2. CONFIGURATION OF ADJUSTMENT
MECHANISM

[0043] The schematic configuration of the head-mounted
display 10 according to the present disclosure has been
described above. Next, with reference to FIG. 3 to FIG. 5,
a configuration of the adjustment mechanism 200 of the
head-mounted display 10 according to the present embodi-
ment is described. FIG. 4 is a schematic diagram illustrating
a structure of the adjustment mechanism 200 of the head-
mounted display 10 according to the present embodiment.
FIG. 5 is a schematic diagram illustrating a cross section
taken along a plane parallel to a ZX plane in such a manner
that the cross section includes the third protrusion 221
illustrated in FIG. 4.

[0044] The adjustment mechanism 200 adjusts the length
of the perimeter of the head-mounted display 10 to the head
circumference of the user. The adjustment mechanism 200
includes the belts and the plurality of elastic bodies, and may
include the rail and the rail cover if necessary. For example,
as illustrated in FIG. 3, the adjustment mechanism 200
includes the first belt 210, the second belt 220, the first
elastic body 230, the second elastic body 240, the rail 250,
and the rail cover 260. It is to be noted that, the wording “the
length of the perimeter” described herein means the length
of an inner surface of the head-mounted display 10 seen in
a cross section taken along a plane parallel to the XY plane.

[0045] As illustrated in FIG. 3, the first elastic body 230
extends along the first belt 210. One end of the first elastic
body 230 is fixed to the first belt 210, and another end of the
first elastic body 230 is fixed to the rail 250 or a predeter-
mined position in the rear block 300. The one end of the first
elastic body 230 may be hooked on a hook part 213 provided
on the first belt 210, for example. In addition, the other end
of the first elastic body 230 may fit an end of the first guide
part 251 (described later), for example. The rear block 300
or the rail 250 may include a plurality of parts to which the
other end of the first elastic body 230 is attachable.

[0046] The first elastic body 230 is fixed to the first belt
210 and the rail 250, for example, in a state in which the first
elastic body 230 is elongated by a predetermined length. In
addition, as illustrated in FIG. 3, a portion of the first elastic
body 230 may be disposed between, for example, the first
belt 210 and the rail 250 so as to overlap the first belt 210.
In addition, as illustrated in FIG. 3, the first elastic body 230
may be disposed so as to protrude from the one end of the
first belt 210 in a direction in which the first belt 210
extends. It is possible to adjust an amount of elongation of
the first elastic body 230 by changing an attachment position
of the other end of the first elastic body 230.
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[0047] Examples of material for the first elastic body 230
may include elastic deformation material such as rubber or
a metal spring. Specifically, as the material for the first
elastic body 230, it is possible to use natural rubber, isoprene
rubber, silicone rubber, nitrile rubber, a steel spring, a
non-ferrous metal spring, or the like. The silicone rubber is
preferably used as the material for the first elastic body 230
in view of reliability such as thermostability and cold
hardiness. Alternatively, for example, in a case where a
metal coil spring is used as the material for the first elastic
body 230, parameters such as a wire diameter, a coil
diameter, and the number of turns of the coil may be
appropriately adjusted depending on the design of the head-
mounted display.

[0048] In addition, the first elastic body 230 is slidable on
the rail 250. A surface of the first elastic body 230 that comes
into contact with at least the rail 250 may be coated with the
low friction material so that the first elastic body 230 slides
smoothly on the rail 250. Examples of the low friction
material include fluoropolymers.

[0049] As illustrated in FIG. 3, the second elastic body
240 extends along the second belt 220. One end of the
second elastic body 240 is fixed to the second belt 220, and
another end of the second elastic body 240 is fixed to the rail
250 or a predetermined position in the rear block 300. The
one end of the second elastic body 240 is hooked on a hook
part 223 provided on the second belt 220, for example. In
addition, the other end of the second elastic body 240 may
fit an end of the second guide part 252 (described later), for
example. The rear block 300 or the rail 250 may include a
plurality of parts to which the other end of the second elastic
body 240 is attachable.

[0050] In addition, the second elastic body 240 is fixed to
the second belt 220 and the rail 250, for example, in a state
in which the second elastic body 240 is elongated by a
predetermined length. A portion of the second elastic body
240 may be disposed between, for example, the second belt
220 and the rail 250 so as to overlap the second belt 220. In
addition, as illustrated in FIG. 3, the second elastic body 240
may be disposed so as to protrude from the one end of the
second belt 220 in a direction in which the second belt 220
extends. It is possible to adjust an amount of elongation of
the second elastic body 240 by changing an attachment
position of the other end of the second elastic body 240.
[0051] Examples of material for the second elastic body
240 may include elastic deformation material such as rubber
or a metal spring. Specifically, as the material for the second
elastic body 240, it is possible to use natural rubber, isoprene
rubber, silicone rubber, nitrile rubber, a steel spring, a
non-ferrous metal spring, or the like.

[0052] In addition, the second elastic body 240 is slidable
on the rail 250. A surface of the second elastic body 240 that
comes into contact with at least the rail 250 may be coated
with the low friction material so that the second elastic body
240 slides smoothly on the rail 250. Examples of the low
friction material include fluoropolymers.

[0053] It is to be noted that, when there is no need in
particular to distinguish the first elastic body 230 from the
second elastic body 240, the first elastic body 230 and the
second elastic body 240 may be simply referred to as the
elastic bodies hereinafter.

[0054] As illustrated in FIG. 5, the rail 250 may include
the first guide part 251 and the second guide part 252. The
first guide part 251 guides at least any of the first belt 210
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or the first elastic body 230 to slide. The second guide part
252 guides at least any of the second belt 220 or the second
elastic body 240 to slide.

[0055] The first guide part 251 and the second guide part
252 extend along a width direction of the rail 250, that is, a
head circumference direction of the user. The first guide part
251 allows the first belt 210 to slide in the head circumfer-
ence direction of the user more smoothly. The second guide
part 252 allows the second belt 220 to slide in the head
circumference direction of the user more smoothly. In addi-
tion, the first guide part 251 and the second guide part 252
allow the first elastic body 230 and the second elastic body
240 to be elongated in the head circumference direction of
the user.

[0056] In addition, as illustrated in FIG. 4 and FIG. 5, the
first guide part 251 and the second guide part 252 may be
disposed in parallel on the rail 250 along the height direction
of the user’s head. Because the first guide part 251 and the
second guide part 252 are disposed in parallel along the
height direction of the user’s head, the first guide part 251
and the second guide part 252 are disposed so as to extend
from one end to another end of the internal space of the rear
block 300 in the width direction (the head circumference
direction of the user). This allows the first elastic body 230
and the second elastic body 240 to extend a region from the
one end to the other end of the internal space of the rear
block 300 in the width direction, if necessary, along the first
guide part 251 and the second guide part 252, respectively.
In addition, because the first guide part 251 and the second
guide part 252 are disposed in parallel along the height
direction of the user’s head, the first belt 210 may have the
length equal to the length of the second belt 220, and the first
elastic body 230 may have the length equal to the length of
the second elastic body 240. This makes it possible to
equalize states of loads applied to the user’s head. As a
result, it is possible for the user to wear the head-mounted
display 10 more comfortably.

[0057] In addition, it is possible to use same material for
the first belt 210 and the second belt 220 because the first
belt 210 may have the length equal to the length of the
second belt 220. In addition, it is possible to use same
material for the first elastic body 230 and the second elastic
body 240 because the first elastic body 230 may have the
length equal to the length of the second elastic body 240. As
a result, it is possible to simplify the manufacturing process
of the head-mounted display 10.

[0058] It is to be noted that a rail, which is a modification
example of the rail 250, may include a guide part (not
illustrated) in such a manner that it is possible for the first
belt 210, the first elastic body 230, the second belt 220, and
the second elastic body 240 to overlap each other at least
partially in a central direction of the user’s head. Such a rail
may have a smaller length in the Z-axis direction in com-
parison with the rail 250.

[0059] The rail cover 260 is disposed so as to be opposed
to the rail 250 across at least any of the first belt 210, the first
elastic body 230, the second belt 220, or the second elastic
body 240. The rail cover 260 has a first hole 261, a first
engagement part 262, a second hole 263, a second engage-
ment part 264.

[0060] The first hole 261 is made in such a manner that the
first protrusion 211 provided on the first belt 210 is movable
in the inside of the first hole 261. For example, as illustrated
in FIG. 3 and FIG. 4, the first hole 261 is made in such a
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manner that the first hole 261 extends in a circumferential
direction of the head-mounted display 10 (in the head
circumference direction of the user). When the first belt 210
slides in a direction that allows the length of the perimeter
of the head-mounted display 10 to increase (hereinafter
simply referred to as a “stretching direction™), the first
protrusion 211 abuts on a Y-axis-positive-direction-side
inner surface of the first hole 261 (see FIG. 2). The first
elastic body 230 is elongated when the first belt 210 slides
in the stretching direction. The amount of elongation of the
first elastic body 230 becomes maximum when the first
protrusion 211 abuts on the Y-axis-positive-direction-side
inner surface of the first hole 261. Even in a case where the
amount of elongation of the first elastic body 230 becomes
maximum, the first elastic body 230 remains in the inside of
the rear block 300 without protruding from the internal
space of the rear block 300.

[0061] The first engagement part 262 engages with the
second protrusion 212 provided on the first belt 210. The
first engagement part 262 is disposed at a side end of the rail
cover 260. As illustrated in FIG. 4, the second protrusion
212 engages with the first engagement part 262 when the
first belt 210 slides in a direction that allows the length of the
perimeter of the head-mounted display 10 to decrease (here-
inafter simply referred to as a “shrinking direction”). The
first elastic body 230 is attached by being elongated by a
predetermined length so that the second protrusion 212 is
engaged with the first engagement part 262.

[0062] The second hole 263 is made in such a manner that
the third protrusion 221 provided on the second belt 220 is
movable in the inside of the second hole 263. For example,
as illustrated in FIG. 3 and FIG. 4, the second hole 263 is
made in such a manner that the second hole 263 extends in
the circumferential direction of the head-mounted display 10
(in the head circumference direction of the user). When the
second belt 220 slides in the direction that allows the length
of the perimeter of the head-mounted display 10 to increase,
the third protrusion 221 abuts on a Y-axis-negative-direc-
tion-side inner surface of the second hole 263 (see FIG. 2).
The second elastic body 240 is elongated when the second
belt 220 slides in the stretching direction. The amount of
elongation of the second elastic body 240 becomes maxi-
mum when the third protrusion 221 abuts on the Y-axis-
negative-direction-side inner surface of the second hole 263.
Even in a case where the amount of elongation of the second
elastic body 240 becomes maximum, the second elastic
body 240 remains in the inside of the rear block 300 without
protruding from the internal space of the rear block 300.
[0063] The second engagement part 264 engages with the
fourth protrusion 222 provided on the second belt 220. The
second engagement part 264 is disposed at a side end of the
rail cover 260. As illustrated in FIG. 4, the fourth protrusion
222 engages with the second engagement part 264 when the
second belt 220 slides in the shrinking direction. The second
elastic body 240 is attached by being elongated by a pre-
determined length so that the fourth protrusion 222 is
engaged with the second engagement part 264.

[0064] As described above, the maximum amount of elon-
gation of the first elastic body 230 is defined when the first
protrusion 211 abuts on one of the inner surfaces of the first
hole 261, and the minimum amount of elongation of the first
elastic body 230 is defined when the second protrusion 212
engages with the first engagement part 262. In addition, the
maximum amount of elongation of the second elastic body
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240 is defined when the third protrusion 221 abuts on one of
the inner surfaces of the second hole 263, and the minimum
amount of elongation of the second elastic body 240 is
defined when the fourth protrusion engages with the second
engagement part 264. As described above, it is possible for
the rail cover 260 to define the amount of elongation of the
elastic bodies.

[0065] It is to be noted that, a method of attaching the rail
cover 260 to the rail 250 is not specifically limited. It is
possible to use known methods as the method of attaching
the rail cover 260 to the rail 250. For example, it is possible
to attach the rail cover 260 to the rail 250 by fitting them to
each other or it is possible to attach the rail cover 260 to the
rail 250 by a screw. Alternatively, for example, it is possible
to partially couple the rail 250 to the rail cover 260 by a
hinge and to fit at least a portion of the rail cover 260 other
than the portion coupled by the hinge to the rail 250. This
makes it possible to fix the rail cover 260 to the rail 250.

3. DESIGN OF ADJUSTMENT MECHANISM

[0066] Next, with reference to FIG. 6 to FIG. 9, a method
of designing the adjustment mechanism 200 of the head-
mounted display 10 according to the present embodiment is
described. FIG. 6 is a graph illustrating an example of a
stress-strain relationship of rubber used as the elastic bodies.
FIG. 7 is a schematic diagram for describing the method of
designing the adjustment mechanism 200. FIG. 8 is a graph
illustrating a load-extension relationship of an elastic body
having a large Young’s modulus. FIG. 9 is a graph illustrat-
ing a load-extension relationship of an elastic body having
a small Young’s modulus. Note that, FIG. 8 and FIG. 9
schematically illustrate cases where the Young’s moduli are
constant.

[0067] Described first is a background led the present
inventors to invent the adjustment mechanism 200 of the
head-mounted display 10 according to the present disclo-
sure. Respective users have different head circumferences.
Therefore, it is necessary for the head-mounted display to
have customizable size that allows the head-mounted dis-
play to be wearable for any users including a user whose
head circumference is small and a user whose head circum-
ference is large. A head-mounted display that includes the
adjustment mechanism adjusting the size of the head-
mounted display 10 and using the load of an elastic body,
such as rubber, as holding power to mount the head-mount
display on the user’s head needs to apply a load large enough
to stably mount the head-mount display on the user’s head
to the user’s head even in a case where the head-mounted
display has a perimeter of any length. However, the elastic
body, which may be rubber, for example, has a characteristic
as illustrated in FIG. 6. For example, the strain ¢ of the
elastic body increases as its stress o gets larger, and the
elastic body fractures when the stress o or the strain &
reaches a fracture point P. Accordingly, for example, in a
case where the rubber used for the head-mounted display is
elongated to a vicinity of the fracture point P of the elastic
body, the load applied to the user’s head increases. Alter-
natively, in a case where an amount of elongation of the
rubber is small, the load applied to the user’s head decreases.
Therefore, for example, in a case where a user with a large
head circumference wears a conventional head-mounted
display designed to be worn by a user with a small head
circumference using holding power of an elastic body, a load
applied to the user’s head becomes larger than a case where
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such a head-mounted display is worn by the user with the
small head circumference. As a result, the user with the large
head circumference feels a pain on a wearing position on
his/her head. This sometimes makes the user wearing the
head-mounted display feel uncomfortable. In contrast, in a
case where the user with the small head circumference wears
a conventional head-mounted display designed to be worn
by the user with the large head circumference using holding
power of an elastic body, a load applied to the user’s head
sometimes become insufficient to mount the head-mounted
display on his/her head. This sometimes hinders the user
with the small head circumference from wearing the head-
mounted display stably. Therefore, most of conventional
head-mounted displays include an additional locking
mechanism or retightening mechanism for adjusting its size
to ensure its wearing stability.

[0068] Accordingly, the inventors of the present disclosure
diligently researched adjustment mechanisms using elastic
bodies and invented an adjustment mechanism that provides
comfortable wearability and high convenience for users
without using the retightening mechanism or the locking
mechanism.

[0069] Itis important for a head-mounted display that is to
be worn using elastomeric force of an elastic body without
using the retightening mechanism or the locking mechanism
to include the elastic body in such a manner that a load that
is enough to allow a user to comfortably wear the head-
mounted display is generated in accordance with the head
circumference of the user. To achieve such a head-mounted
display, it is necessary to appropriately decide material for
the elastic body of the adjustment mechanism, a cross-
sectional area, a natural length, and an installed length of the
elastic body. To decide the material for the elastic body, the
cross-sectional area, the natural length, and the installed
length of the elastic body, the following processes are
performed in this order: (1) decide a maximum usage length
of'the elastic body; (2) decide the natural length of the elastic
body; (3) decide the installed length; (4) decide a load
corresponding to the installed length; and (5) decide a load
corresponding to the maximum usage length.

(1) Decision of Maximum Usage Length of Elastic Body

[0070] First, as illustrated in FIG. 7A, a maximum usage
length 1, of the first elastic body 230 is set to the length from
one end to another end of the internal space of the rear block
300 in the width direction. The maximum usage length 1,,is
the maximum length of elongation of the elastic body to
change the length of the perimeter of the head-mounted
display 10. In a similar way, a maximum usage length 1,, of
the second elastic body 240 is set to the length from the one
end to the other end of the internal space of the rear block
300 in the width direction.

(2) Decision of Natural Length of Flastic Body

[0071] Next, a natural length 1, of the elastic body is
decided. The natural length 1, of the elastic body is decided
in such a manner that an elongation rate & of the elastic body
reaches a maximum allowable elongation rate &, when the
length of the elastic body reaches the maximum usage length
1. Here, the elongation rate & is a value that represents a
ratio of the length of the elongated elastic body to the natural
length 1, of the elastic body in percentage. It is possible for
a designer of the adjustment mechanism 200 to freely set the
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maximum allowable elongation rate &, as long as the elon-
gation rate of the elastic body allows a load enough to
provide the user with comfortable wearability to be applied
on the user’s head. For example, the natural length 1, of the
elastic body is 1;,x(100/250) in a case where the maximum
allowable elongation rate e, of the elastic body is 250%
when the length of the elastic body reaches the maximum
usage length 1.

[0072] It is to be noted that the maximum allowable
elongation rate g, of the elastic body is preferably no more
than half of a maximum elongation rate ¢, that is a ratio of
the length (maximum length 1,,) of the elastic body imme-
diately before fracture to the natural length 1, of the elastic
body. The maximum elongation rate &,, varies depending on
the material for the elastic body. For example, in a case
where the material for the elastic body is natural rubber or
isoprene rubber, its general maximum elongation rate g, is
about 1000%. Accordingly, its maximum allowable elonga-
tion rate € is preferably set to 500% or less. In a case where
the material for the elastic body is silicone rubber, its general
maximum elongation rate g,,is about 500%. Accordingly, its
maximum allowable elongation rate &, is preferably set to
250% or less. Alternatively, in a case where the material for
the elastic body is nitrile rubber, its general maximum
elongation rate €,,is about 800%. Accordingly, its maximum
allowable elongation rate e, is preferably set to 400% or
less.

(3) Decision of Installed Length

[0073] Next, an installed length 1, of the elastic body is
decided. The installed length 1, is obtained by subtracting a
movable amount E from the maximum usage length 1.,
(1,~E). The movable amount E is set in advance in designing
the head-mounted display 10. It is to be noted that the
head-mounted display 10 has a minimum perimeter when
the length of the elastic body is the installed length h.

(4) Decision of Load Corresponding to Installed Length

[0074] As illustrated in FIG. 7B, the elastic body has the
installed length 1, in a state in which the elastic body is
elongated by a predetermined amount from the natural
length 1. The elastic body of the installed length 1, is fixed
to the first belt 210 and the rail 250, and is accommodated
in the internal space of the rear block 300. When the elastic
body has the installed length 1, (in other words, when the
elastic body is elongated by 1,-1,), the load should allow the
user to stably wear the head-mounted display 10 on his/her
head. When the load that allows the user to stably wear the
head-mounted display 10 on his/her head is assumed to be
a minimum necessary load L, the material for the elastic
body and a cross-sectional shape of the elastic body are
decided in such a manner that the load of the elastic body is
the minimum necessary load L,, when the elastic body has
the installed length 1,. It is to be noted that, the minimum
necessary load L, is calculated depending on the mass of the
head-mounted display 10, material for the front pad 120,
material for the rear pad 310, or the like. As an example, the
minimum necessary load L.,, may be 6N.

(5) Decision of Load Corresponding to Maximum Usage
Length

[0075] When the material for the elastic body and the
cross-sectional shape of the elastic body are decided through
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the above-described processes, a load corresponding to the
elastic body of the maximum usage length 1, is decided. In
a case where the load corresponding to the elastic body of
the maximum usage length 1, exceeds a maximum allowable
load L, that is a load obtained when the elongation rate ¢ is
the maximum allowable elongation rate &, the size of the
rear block 300 is increased or the material for the elastic
body is replaced by material having a larger maximum
elongation rate €,,, and then the above-described processes
(1) to (5) are performed again. The above-described pro-
cesses make it possible to design the adjustment mechanism
200 in such a manner that the load corresponding to the
elastic body of the maximum usage length I, is the maxi-
mum allowable load L or less. Accordingly, it is possible to
adjust the perimeter of the head-mounted display 10 to be
larger than the head circumference of the user by extending
the first belt 210 and the second belt 220 depending on the
head circumference of the user. In addition, it is possible for
the user to wear the head-mounted display 10 on his/her
head by shrinking the elastic bodies. As described above, a
user interface for wearing the head-mounted display 10 is
simple, and this makes it possible for the user to wear the
head-mounted display 10 more easily. In addition, it is also
possible for the user to wear the head-mounted display 10
comfortably without feeling discomfort such as pain on
his/her head even in a case of wearing the head-mounted
display 10 having the maximum perimeter. In addition, it is
also possible for the user to stably wear the head-mounted
display 10 even in a case of wearing the head-mounted
display 10 having the minimum perimeter.

[0076] As illustrated in FIG. 7A, it is possible for the
elastic bodies of the adjustment mechanism 200 designed
through the above-described processes to extend the region
from the one end to the other end of the internal space of the
rear block 300 in the width direction if necessary. As a result,
it is possible to adjust the size of the head-mounted display
10 to a size corresponding to a head circumference of each
user.

[0077] Inaddition, material having a small Young’s modu-
lus is preferably used for the elastic bodies. In a case where
material having a large Young’s modulus is used for the
elastic bodies, a load corresponding to a head-mounted
display having a maximum perimeter increases as illustrated
in FIG. 8. Therefore, the load corresponding to the elastic
body of the maximum usage length 1, exceeds the maximum
allowable load L,. As a result, in a case where the user
having the large head circumference wears such a head-
mounted display, a large load is applied to the user’s head,
and its wearing stability may deteriorate. In contrast, in a
case where the material having the small Young’s modulus
is used for the elastic body, a difference between a load
corresponding to the head-mounted display 10 having the
minimum perimeter and a load corresponding to the head-
mounted display 10 having the maximum perimeter is small
as illustrated in FIG. 9. In other words, when the material
having the small Young’s modulus is used for the elastic
body, it is possible to suppress an amount of increase in a
load corresponding to an amount of elongation from the
installed length 1, to the maximum usage length 1. As a
result, the head-mounted display 10 is stably worn by the
user having the small head circumference. In addition, even
in a case of the user having the large head circumference
wears the head-mounted display 10, it is possible to maintain
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good comfortableness of wearing the head-mounted display
10 without applying a large load on the user’s head.
[0078] In addition, as described above, the first guide part
251 and the second guide part 252 may be disposed in
parallel on the rail 250 along the height direction of the
user’s head. This allows the first elastic body 230 and the
second elastic body 240 to be elongated from the one end to
the other end of the internal space of the rear block 300 in
the width direction along the first guide part 251 and the
second guide part 252, respectively. This makes it possible
to set a longer installed length I, of the elastic body corre-
sponding to the minimum necessary load L, in a case where
the movable amounts E of the first belt 210 and the second
belt 220 are constant. This results in a larger difference
between the installed length 1; and the natural length 1,, and
the minimum necessary load L,, is generated in a case where
the elastic body has the installed length 1, in a state in which
the elastic body is elongated from the natural length 1,. As
a result, it is possible to use the material having the small
Young’s modulus for the elastic body.

[0079] In addition, in a case where a spring is used for the
elastic body, it is possible to design the spring by adjusting
material for the spring, the wire diameter, the coil diameter,
the number of turns of the coil, or the like in such a manner
that the minimum necessary load L,, is generated when the
elastic body has the installed length 1, and that the maximum
allowable load L, is generated when the elastic body has the
maximum usage length 1.

[0080] As described above, according to the present dis-
closure, it is possible to achieve a more comfortable wearing
state for the users more easily. In addition, because the
adjustment mechanism is designed through the above-de-
scribed method, it is possible for the head-mounted display
10 according to the present embodiment to apply an appro-
priate tightening load to the user’s head when the user just
wears the head-mounted display 10. As a result, it is possible
for the user to wear the head-mounted display 10 through the
simple operation. In addition, the above-described adjust-
ment mechanism makes it possible to omit the retightening
mechanism and the locking mechanism that are installed in
a conventional head-mounted displays. As a result, it is
possible to provide the head-mounted display 10 with a
simple structure according to the present embodiment. In
addition, the mechanism for adjusting the length of the
head-mounted display 10 does not influence the appearance
of the head-mounted display 10. This allows the head-
mounted display 10 to have a good design. In addition,
because the head-mounted display 10 has the simple struc-
ture, it is possible to reduce the number of parts and reduce
its manufacturing cost.

[0081] The method of designing the adjustment mecha-
nism 200 has been described above. Next, details of the rear
pad 310 installed on the rear block 300 are described.

4. PAD MEMBER

(4.1. Background)

[0082] In general, the head-mounted display is required to
be stably worn on the head of a user. In recent years, a
head-mounted display that provides good wearability for
users has been further desired. For example, a head-mounted
device including a counterweight disposed on the back side
of the user’s head has been known. The counterweight has
a sac-like shape in which metallic balls or liquid is enclosed.
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In addition, for example, head-mounted equipment includ-
ing a pressing force generation mechanism disposed on a
temporal side and the back side of the user’s head has been
known.

[0083] However, because a plurality of the metallic balls
or liquid is enclosed in the inside of the counterweight, the
head-mounted device has large mass. Sometimes this pro-
hibits the user who wears the head-mounted device from
feeling the good wearability. In addition, the above-de-
scribed head-mounted equipment has a complicated mecha-
nism. Therefore, such head-mounted equipment may require
complicated manufacturing processes and high manufactur-
ing cost. As described above, the existing head-mounted
displays still have room for improvement.

[0084] Accordingly, the inventors of the present technol-
ogy diligently researched the pad member installed in the
head-mounted display. As a result, the inventors of the
present technology invented a head-mounted display that
provides better wearability with a simpler structure.

[0085] According to the present disclosure, there is pro-
vided a head-mounted display including a pad member. The
pad member includes a projection on its opposing surface to
be opposed to the back side of the user’s head, and the
projection abuts on the user’s head in a region other than a
region corresponding to a backmost part of the user’s head.
[0086] According to the present disclosure, it is possible to
provide better wearability with the simpler structure.

(4.2. Structure of Pad Member)

[0087] Details of the rear pad 310 installed on the rear
block 300 are described with reference to FIG. 10 to FIG. 12.
FIG. 10 is a schematic diagram illustrating a pad member
according to an embodiment of the present disclosure when
seen from the X-axis direction. FIG. 11 is a schematic
diagram illustrating a pad member provided with projections
whose position or structure is different according to the
present embodiment when seen from the X-axis direction.
FIG. 12 is a schematic diagram illustrating a pad member
provided with a projection whose position or structure is
different according to the present embodiment when seen
from the X-axis direction.

[0088] The rear pad 310 includes a projection on its
opposing surface to be opposed to the back side of the user’s
head. The projection abuts on the user’s head in a region
other than a region corresponding to a backmost part of the
user’s head. In a case where the rear pad includes no
projection but the entire rear pad has cushioning character-
istics, a load applied to the user’s head in the region on the
rear pad that abuts on the backmost part of the user’s head
is larger than a load applied to the user’s head in a region on
the rear pad that abuts on a part of the user’s head other than
the backmost part. However, it is possible for the user to
stably wear the head-mounted display 10 on his/her head
regardless of the size, shape, or the like of the user’s head
because the projection is provided in the region other than
the region corresponding to the backmost part of the user’s
head on the opposing surface to be opposed to the back side
of'the user’s head. For example, as illustrated in FIG. 10, the
rear pad 310 may be provided with four projections 320.
Because the rear pad 310 is provided with the four projec-
tions 320, it is possible to stably wear the head-mounted
display 10 on the user’s head. Because the head-mounted
display 10 is stably worn on the user’s head, it is possible to
reduce variability in the tightening load to be applied to the
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user’s head. As a result, it is possible for the user to wear the
head-mounted display 10 with good wearability.

[0089] In addition, the four projections 320 each have a
centroid passing through the region corresponding to the
backmost part of the user’s head and provided at a position
substantially symmetric about the X axis as illustrated in
FIG. 10. The four projections 320 may each have a centroid
passing through the region corresponding to the backmost
part of the user’s head and provided at a position symmetric
about the X axis.

[0090] For example, as illustrated in FIG. 11, the rear pad
310 may be provided with three projections 320. Alterna-
tively, for example, as illustrated in FIG. 12, the rear pad 310
may be provided with a ring-like projection 321. In a way
similar to the centroid of the four projection 320 illustrated
in FIG. 10, the three projections 320 illustrated in FIG. 11
and the ring-like projection 321 illustrated in FIG. 12 each
have a centroid passing through the region corresponding to
the backmost part of the user’s head and provided at a
position substantially symmetric about the X axis. Because
the projections 320 or the projection 321 of the rear pad 310
is disposed as described above, the head-mounted display 10
is stably worn on the user’s head in comparison with a
head-mounted display including a rear pad provided with no
projection.

[0091] It is to be noted that, as illustrated in FIG. 12, the
ring-like projection 321 has a hollow in a predetermined
region including its centroid. In addition, although FIG. 12
illustrates the ring-like projection that is a perfect circle, the
ring-like projection 321 is not limited to the toric projection
as long as the projection has a hollow in the predetermined
region including its centroid. For example, the ring-like
projection may be a ring-like projection having various
kinds of shapes such as a ring-like projection having an
elliptical shape or a ring-like projection having a polygonal
shape.

[0092] Next, with reference to FIG. 13, a configuration of
the rear pad 310 is described. FIG. 12 is a schematic diagram
illustrating a cross section of the pad member according to
the present embodiment, the cross section being taken along
a line A-A of FIG. 10.

[0093] As illustrated in a left diagram in FIG. 13, the rear
pad 310 according to the present embodiment may include
an adhesive member 311, a cushion member 312, and a
cover member 313.

[0094] The adhesive member 311 is a member that bonds
the rear block 300, the cushion member 312, and the cover
member 313 to each other. For example, liquid adhesive,
adhesive paper with both surfaces being applied with an
adhesive, or the like is used for the adhesive member 311.

[0095] The cushion member 312 includes, for example,
foamable resin. Specifically, foamable urethane resin may be
used. It is to be noted that material used for the cushion
member 312 is not limited to the foamable urethane resin.
Felt, rubber, or polyester fiber may be used.

[0096] The cover member 313 may be disposed on a
surface of the cushion member 312 other than a surface
bonded to the rear block 300. The cover member 313
includes, for example, foamable resin. Specifically, foam-
able urethane resin may be used. It is to be noted that
material used for the cover member 313 is not limited to the
foamable urethane resin. Felt, rubber, or polyester fiber may
be used.
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[0097] The cover member 313 may be formed through
various kinds of known forming method by using a mold
corresponding to the projection 320, for example. The
cushion member 312 may be formed on a surface of the
formed cover member 313 through various kinds of known
methods. The surface is opposite to a surface that comes into
contact with the user’s head. In this case, material that does
not deform or get damaged when forming the cushion
member 312 is preferably used for the cover member 313.
Examples of the material for the cover member 313 include
foamable urethane resin. Alternatively, the cushion member
312 may be formed by using a mold corresponding to the
shape of the cover member 313. The cushion member 312
formed by using the mold corresponding to the shape of the
cover member 313 may be bonded to the surface of the cover
member 313 that does not come into contact with the user’s
head, with various kinds of known adhesive.

[0098] The cover member 313 and the cushion member
312 are bonded to the user’s head side of the rear block 300
with the adhesive member 311.

[0099] The rear block includes the above-described rear
pad 310. This allows the head-mounted display 10 to have
a simpler structure. In addition, it is possible to save the
weight of the rear pad 310 because resin that is lightweight
material is used for the cushion member 312 and the cover
member 313. As a result, the head-mounted display 10 may
have better wearability.

[0100] In addition, a rear pad 314 illustrated in a middle
diagram in FIG. 13 may include the adhesive member 311
and the cushion member 312.

[0101] The rear pad 314 is different from the rear pad 310
in that the rear pad 314 does not include the cover member
313. The cushion member 312 of the rear pad 314 is
disposed in such a manner that the cushion member 312
comes into contact with the user’s head. The rear pad 314
does not include the cover member 313. This makes it
possible to simplify the manufacturing process of the rear
pad 314 and reduce the manufacturing cost.

[0102] In addition, a rear pad 315 illustrated in a right
diagram in FIG. 13 may include the adhesive member 311,
a cushion member 316, a cushion member 317, and the
cover member 313. The cushion member 317 has hardness
that is different from hardness of the cushion member 316.
The cushion member 316 and the cushion member 317
include, for example, foamable resin. Specifically, foamable
urethane resin may be used. It is to be noted that material
used for the cushion member 316 and the cushion member
317 is not limited to the foamable urethane resin. Felt,
rubber, or polyester fiber may be used.

[0103] The rear pad 315 is different from the rear pad 310
in that the rear pad 315 includes the plurality of cushion
members having different hardnesses. The rear pad 315 may
include the cushion member 316 having a predetermined
hardness and the cushion member 317 having a smaller
hardness than the cushion member 316. The cushion mem-
ber 316 is used for the projection 320, and the cushion
member 317 is used for a part other than the projection 320,
for example. As a result, it is possible for the head-mounted
display 10 including the rear pad 315 to provide more
comfortable wearability for the user regardless of the size or
the shape of the user’s head. In addition, it is also possible
to omit the cushion member 317 if the projection 320 is
enough to support the user’s head.
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[0104] Next, with reference to FIG. 14, shapes of the
projection 320 are described. FIG. 14 is a schematic diagram
for describing the shapes of projections according to the
present embodiment.

[0105] Because the rear pad 310 is configured as described
above, the projection provided on the rear pad 310 is
deformable depending on the shape of the user’s head.
Therefore, the rear pad 310 may include, for example, a
projection 322 whose cross section is semicircular, a pro-
jection 323 whose cross section is rectangular, or a projec-
tion 324 whose cross section corresponds to the user’s head
when the cross sections are parallel to ZX planes of the
projections as illustrated in FIG. 14. Accordingly, the pro-
jection provided on the rear pad 310 may have a hemispheri-
cal shape, a cylindrical shape, an elliptic cylindrical shape,
a prism shape, a circular truncated cone shape, an elliptical
truncated cone shape, or a truncated pyramid shape, for
example.

[0106] It is possible for the head-mounted display 10
including the above-described rear pad 310 according to the
present embodiment to provide the comfortable wearing
state for the user by using the simpler structure.

5. CONCLUSION

[0107] As described above, according to the present dis-
closure, it is possible to provide the head-mounted display
that provides comfortable wearability and higher conve-
nience for the user.

[0108] The details of the preferred embodiments of the
present disclosure have been described above with reference
to the accompanying drawings, whilst the present technol-
ogy is not limited to such examples. It is obvious that a
person having ordinary skill in the art of the present disclo-
sure may find various alterations or modifications within the
scope of the technical idea described in the claims, and it
should be understood that these alterations and modifica-
tions naturally come under the technical scope of the present
disclosure.

[0109] Further, the effects described herein are merely
illustrative or exemplary, and are not limitative. That is, the
technique according to the present disclosure may achieve,
in addition to or in place of the above effects, other effects
that are obvious to those skilled in the art from the descrip-
tion of the present specification.

[0110] It is to be noted that the present technology may
also have the following configurations.

(1) A head-mounted display including:

[0111] a front block that supports a display unit to be
disposed in front of an eye of a user;

[0112] a rear block that is to be disposed on a back side of
a head of the user; and

[0113] aplurality of elastic bodies that extends along a belt
for linking the front block to the rear block,

[0114] each of the plurality of elastic bodies having one
end that is fixed to the belt and another end that is fixed to
a predetermined position in the rear block.

(2) The head-mounted display according to (1), in which the
rear block includes a rail along which the belt and the
plurality of elastic bodies slide.

(3) The head-mounted display according to (2), in which the
rear block further includes a rail cover that is opposed to the
rail across at least the belt or any of the plurality of elastic
bodies, the rail cover defining an amount of elongation of the
elastic bodies.
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(4) The head-mounted display according to (3), in which
[0115] the belt includes
[0116] a first belt that links one end of the front block to
an end of the rear block corresponding to the one end
of the front block, and
[0117] a second belt that links another end of the front
block to another end of the rear block in such a manner
that the second belt is opposed to the first belt,
[0118] among the plurality of elastic bodies, a first elastic
body has one end that is fixed to the first belt,
[0119] among the plurality of elastic bodies, a second
elastic body has one end that is fixed to the second belt, the
second elastic body being different from the first elastic
body, and
[0120] the rail cover is opposed to the rail across at least
any of the first belt, the first elastic body, the second belt, or
the second elastic body, the rail cover defining an amount of
elongation of the first elastic body and an amount of elon-
gation of the second elastic body.
(5) The head-mounted display according to (4), in which
[0121] a rail-cover-side surface of the first belt includes
[0122] a first protrusion provided at an end of the first
belt, and
[0123] a second protrusion provided at a position to
which the first elastic body is fixed,
[0124] arail-cover-side surface of the second belt includes
[0125] a third protrusion provided at an end of the
second belt, and
[0126] a fourth protrusion provided at a position to
which the second elastic body is fixed, and
[0127] the rail cover has
[0128] a first hole that allows the first protrusion to
move therein,
[0129] a first engagement part that engages with the
second protrusion,
[0130] a second hole that allows the third protrusion to
move therein, and
[0131] a second engagement part that engages with the
fourth protrusion.
(6) The head-mounted display according to (5), in which
[0132] a maximum amount of elongation of the first elastic
body is defined when the first protrusion abuts on one of
inner surfaces of the first hole,
[0133] a minimum amount of elongation of the first elastic
body is defined when the second protrusion engages with the
first engagement part,
[0134] a maximum amount of elongation of the second
elastic body is defined when the third protrusion abuts on
one of inner surfaces of the second hole, and
[0135] a minimum amount of elongation of the second
elastic body is defined when the fourth protrusion engages
with the second engagement part.
(7) The head-mounted display according to any one of (4) to
(6), in which
[0136] the rail includes
[0137] a first guide part that guides at least any of the
first belt or the first elastic body to slide, and
[0138] asecond guide part that guides at least any of the
second belt or the second elastic body to slide, and
[0139] the first guide part and the second guide part are
disposed in parallel on the rail along a height direction of the
head of the user.
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(8) The head-mounted display according to any one of (4) to
(7), in which the first elastic body and the second elastic
body are accommodated in an inside of the rear block.

(9) The head-mounted display according to any one of (1) to
(8), in which

[0140] the rear block further includes a pad member on
side of the head of the user, and

[0141] the pad member includes a projection on an oppos-
ing surface of the pad member to be opposed to the back side
of the head of the user, the projection abutting on the head
of the user in a region other than a region corresponding to
a backmost part of the head of the user.

(10) The head-mounted display according to (9), in which

[0142] the pad member includes a plurality of the projec-
tions,
[0143] the plurality of the projections each have a centroid

passing through the region corresponding to the backmost
part of the head of the user and provided substantially
symmetric about an axis in a direction from the front block
to the rear block.

(11) The head-mounted display according to (9) or (10), in
which the projection of the pad member comprises four
projections.

(12) The head-mounted display according to (9) or (10), in
which the projection has a ring-like shape.

REFERENCE SIGNS LIST

[0144] 10: head-mounted display
[0145] 100: front block

[0146] 200: adjustment mechanism
[0147] 210: first belt

[0148] 211: first protrusion

[0149] 212: second protrusion
[0150] 220: second belt

[0151] 221: third protrusion

[0152] 222: fourth protrusion
[0153] 230: first elastic body
[0154] 240: second elastic body
[0155] 250: rail

[0156] 260: rail cover

[0157] 261: first hole

[0158] 262: first engagement part
[0159] 263: second hole

[0160] 264: second engagement part
[0161] 300: rear block

[0162] 310, 314, 315: rear pad

[0163] 311: adhesive member

[0164] 312, 316, 317: cushion member
[0165] 313: cover member

[0166] 320, 321, 322, 323, 324: projection

1. A head-mounted display comprising:
a front block that supports a display unit to be disposed in
front of an eye of a user;
a rear block that is to be disposed on a back side of a head
of the user; and
a plurality of elastic bodies that extends along a belt for
linking the front block to the rear block,
each of the plurality of elastic bodies having one end that
is fixed to the belt and another end that is fixed to a
predetermined position in the rear block.
2. The head-mounted display according to claim 1,
wherein the rear block includes a rail along which the belt
and the plurality of elastic bodies slide.
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3. The head-mounted display according to claim 2,
wherein the rear block further includes a rail cover that is
opposed to the rail across at least the belt or any of the
plurality of elastic bodies, the rail cover defining an amount
of elongation of the elastic bodies.

4. The head-mounted display according to claim 3,
wherein

the belt includes

a first belt that links one end of the front block to an end
of the rear block corresponding to the one end of the
front block, and

a second belt that links another end of the front block
to another end of the rear block in such a manner that
the second belt is opposed to the first belt,

among the plurality of elastic bodies, a first elastic body

has one end that is fixed to the first belt,

among the plurality of elastic bodies, a second elastic

body has one end that is fixed to the second belt, the

second elastic body being different from the first elastic
body, and

the rail cover is opposed to the rail across at least any of

the first belt, the first elastic body, the second belt, or

the second elastic body, the rail cover defining an
amount of elongation of the first elastic body and an
amount of elongation of the second elastic body.

5. The head-mounted display according to claim 4,
wherein

a rail-cover-side surface of the first belt includes

a first protrusion provided at an end of the first belt, and

a second protrusion provided at a position to which the
first elastic body is fixed,

a rail-cover-side surface of the second belt includes

a third protrusion provided at an end of the second belt,
and

a fourth protrusion provided at a position to which the
second elastic body is fixed, and

the rail cover has

a first hole that allows the first protrusion to move
therein,

a first engagement part that engages with the second
protrusion,

a second hole that allows the third protrusion to move
therein, and

a second engagement part that engages with the fourth
protrusion.

6. The head-mounted display according to claim 5,
wherein
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a maximum amount of elongation of the first elastic body
is defined when the first protrusion abuts on one of
inner surfaces of the first hole,

a minimum amount of elongation of the first elastic body
is defined when the second protrusion engages with the
first engagement part,

a maximum amount of elongation of the second elastic
body is defined when the third protrusion abuts on one
of inner surfaces of the second hole, and

a minimum amount of elongation of the second elastic
body is defined when the fourth protrusion engages
with the second engagement part.

7. The head-mounted display according to claim 4,

wherein

the rail includes
a first guide part that guides at least any of the first belt

or the first elastic body to slide, and
a second guide part that guides at least any of the
second belt or the second elastic body to slide, and
the first guide part and the second guide part are disposed
in parallel on the rail along a height direction of the
head of the user.

8. The head-mounted display according to claim 4,
wherein the first elastic body and the second elastic body are
accommodated in an inside of the rear block.

9. The head-mounted display according to claim 1,
wherein

the rear block further includes a pad member on side of
the head of the user, and

the pad member includes a projection on an opposing
surface of the pad member to be opposed to the back
side of the head of the user, the projection abutting on
the head of the user in a region other than a region
corresponding to a backmost part of the head of the
user.

10. The head-mounted display according to claim 9,

wherein

the pad member includes a plurality of the projections,

the plurality of the projections each have a centroid
passing through the region corresponding to the back-
most part of the head of the user and provided at a
position substantially symmetric about an axis in a
direction from the front block to the rear block.

11. The head-mounted display according to claim 9,
wherein the projection of the pad member comprises four
projections.

12. The head-mounted display according to claim 9,
wherein the projection has a ring-like shape.
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